Cell death is a crucial process involved in a variety of biological mechanisms controlling development, homeostasis, and immune regulation of multicellular organisms and its imbalance is associated with numerous pathologies. According to the literature, it is undeniable that the field of cell death research has been continuously growing and novel cell death modalities have been also described. Cell death can be classified according to morphological criteria identifying modalities such as apoptosis, necrosis, autophagy, or death associated with mitotic catastrophe. Additionally, cell death can be identified on the basis of biochemical mechanisms which include, for instance, the activation of different class of proteases (proteases, nucleases, and caspases) and according to the presence of specific cell surface molecules or the release of soluble mediators (immunogenic or nonimmunogenic cell death). The field of cell death is so complex that The Nomenclature Committee on Cell Death (NCCD) has recently proposed unified criteria which define the different types of cell death, while providing recommendations facilitating the communication among scientists involved in this field.
The main purpose of this special issue is to cover the field of cell death with themes focusing on pathways and mechanisms that specify active forms of cell death in health and disease. The topics therefore span apoptotic signaling networks (e.g., Bcl-2 family proteins, caspase control, novel molecular players of apoptotic control in immune regulation, and epigenetic regulation of apoptosis) and noncanonical cell death pathways, including necroptosis, pyroptosis, and autophagy, with a particular attention on the relationship between these mechanisms. give an exhaustive overview of the autophagic process. Furthermore, the authors discuss the impact of autophagy on the different cell death modalities (apoptosis, necroptosis, and pyroptosis). They underline the importance of strategies modulating autophagy for therapeutic interventions in diseases where cell death is deregulated.
A. Micera et al. investigate NGF and Reelin crosstalk in a genetic model of Reelin deprivation, namely, E-Reeler. Their results demonstrate that the loss of normal Reelin expression leads to early retinal impairment and loss of Rod Bipolar Cells in E-Reeler animals, damaging signaling from rod to ganglion cells. Altogether, their data propose Reelin as an important regulator in the retina which can be of great interest for studying mechanisms regulating retinal disorders.
C. Giampietri et al. give an overview of the molecular signalling of necroptosis. The authors focus on FLIP and IAP proteins that regulate the complex balance between apoptosis and necroptosis in particular in the immune system and in other physiological and pathological conditions. Finally, they discuss the deregulation of the necroptotic mechanisms in specific pathological conditions. J.-R. Hong et al. reviewed the role of reactive oxygen species (ROS) in apoptosis and ROS induction by viral infection. They report how virus-mediated oxidative stress can participate to the etiopathology of several diseases by affecting immune cells and other tissues.
R. McFarland et al. employ the Lurcher animal model, which carries a mutated form of the glutamate receptor (GluR 2L) in order to show that the over activation of the Na/K pump in response to the chronic Na + leak is responsible for ATP consuming, leading to Purkinje cell death.
In summary, though cell death represents a major biological phenomenon, our understanding of its regulation in health and disease is far from being complete. The study of the multiple pathways driving to cell death has become increasingly complex and multidisciplinary, requiring expertise from all fields of the modern biology. Investigating the role of cell death and its regulation in the development of disease demands a constant update of our knowledge and the broadest interplay among both basic and clinical investigators. Therefore, better understanding of molecular signaling taking place during different types of cell death would not only foster the comprehension of disease pathogenesis but might be of crucial interest to develop new therapeutic strategies for treatment of cell death-related conditions. We believe that this special issue, due to the novel data presented and accurate reviews reported, will be appropriate for the broad readership interested in the new progress in the cell death field.
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